Physicochemical characterization of Gleditsia triacanthos galactomannan during deposition and maturation.
Gleditsia triacanthos polysaccharide, known as galactomannan, has not been exploited as a new functional material even though it possesses industrial potential in food and biomedicine. Galactomannans were recovered from the endosperm of seeds (15 weeks to 25 weeks after flowering) for deposition and maturation analysis. These galactomannans were characterized by using Nuclear magnetic resonance (NMR), X-ray diffraction (XRD), and monosaccharide composition analysis (particularly the mannose to galactose ratio) and molecular weight, solubility, and rheological measurements. The ratio of the three parts in mature seeds was as follows: endosperm (36.67%), hull (34.41%), and embryo (28.92%). The M/G ratio increased from 2.53 to 3.24 between 15 and 23 weeks and then decreased to 3.16 in 25 weeks, consistent with the trends of rheology and solubility. The molecular weight (1.28 × 106 g/mol) and intrinsic viscosity (882.53 mL/g) reached the maximum at 23 weeks and then decreased. Additionally, NMR and XRD showed that the M/G ratio did not change the basic chemical structure but caused slight changes in crystallinity. The purpose of the study was to reveal the changes in galactomannan structure, rheology, and solubility during G. triacanthos galactomannan deposition and maturation to facilitate exploration of its potential industrial applications.